Background and Objectives.-In this targeted systematic review, we aimed to identify up-to-date prevalence estimates of migraine and severe headache in adults from population-based US government surveys. Our goal was to assess the stability of prevalence estimates over time, and to identify additional information pertinent to the burden and treatment of migraine and other severe headache conditions.
INTRODUCTION
Recurrent headache disorders such as migraine are leading causes of suffering and disability at the national and global level. Unlike many other chronic diseases, the morbidity attributable to these disorders is largely concentrated in otherwise healthy young and middle-aged people, particularly women. In this paper, we use the most recent information from nationally representative, population-based surveys in the United States to update previous estimates of the prevalence of migraine and severe headache. 1, 2 Our aims were to characterize the overall and sex-specific burden of these disorders and provide other relevant data about the treatment of migraine and other severe headache conditions.
METHODS
We searched the website of the National Center for Health Statistics to identify updated summary data from 3 nationally representative, populationbased government health surveillance studies that consistently report the prevalence or burden of migraine or severe headache in adults. 3 These crosssectional studies were the National Health Interview Study (NHIS), the National Hospital Ambulatory Medical Care Survey (NHAMCS), and the National Ambulatory Medical Care Survey (NAMCS). We identified the most recent data for each study, and collected information from prior study years to evaluate the stability of estimates over the years. The features and key characteristics of each study are described in Table 1 and briefly summarized below. The National Health Interview Survey sends trained government interviewers to a geographically representative sample of households across the United States. 4 Institutions such as dormitories or group homes are also included in this survey. Households likely to contain racial or ethnic minorities are deliberately oversampled to account for lower response rates. One adult in each household is randomly selected to answer the Sample Adult Questionnaire, which contains the question "During the past 3 months, did you have. Data are also reported on symptoms, diagnoses, prescribed medications, and other treatments. We extracted age, race/ethnicity, and sexstandardized summary data regarding self-reported prevalence of migraine or severe headache in the preceding 3 months from the NHIS data tables available online. We report the prevalence of migraine or severe headache in adults over the last 11 consecutive years.
We also report headache prevalence in specific racial and ethnic groups. In 1997, NHIS added the category of Native Hawaiian or Pacific Islander to its list of racial descriptors. 9 Prevalence estimates for this subgroup are generally considered unreliable because of the small number of participants in this subgroup. In many years, the prevalence estimates are based on interviews of only about 100 households. For privacy reasons, results for this group have not always been reported separately from results for Asians in general. In 2014, however, NHIS conducted a special Native Hawaiian and Pacific Islander National Health Interview Survey, based on NHIS methods, and included approximately 3000 households containing at least 1 Native Hawaiian or Pacific Islander. 10 For the NHAMCS, we extracted the frequency of ED visits for the patient reported presenting complaint of headache. We specifically extracted the raw number of visits for headache, the rank order (ie, first/second/third most common reason for ED visit in a specific age category in that year), and percentage of visits for headache out of total annual ED visits. Not all patients who present to the ED because of head pain turn out to have migraine or another recurrent, benign headache disorder. Some of them have secondary causes of headache, such as meningitis or subarachnoid hemorrhage, and receive more specific diagnoses. We therefore also extracted the frequency of ED physician diagnoses of headache or migraine, again in numerical, rank order, and percentage formats.
We also searched for the frequency of ambulatory visits for headache or migraine by both numerical and rank order in the NAMCS.
Statistical Analysis.-We calculated 95% confidence intervals for the 2015 overall prevalence statistics from the NHIS using the sample size and standard error extracted from the survey. We determined the average prevalence of migraine or severe headache in adults, in total and by ethnic group, using NHIS data from 2006 through 2015 by adding the estimates for each year and dividing by the number of years. We only included years after 2006 due to a change in survey methodology between 2005 and 2006. The averages were not weighted because the sample size, mean, and standard error remained relatively stable over time. This information is presented in Appendix 1. When results are reported as adjusted, this indicates adjustments reported in the original data sources. We used STATA version 15 for all statistical calculations.
RESULTS
The National Hospital Interview Survey.-Data from the NHIS are available from 1997 to 2015. Prevalence estimates from the 2015 NHIS are summarized in Table 2 .
Headache in Specific Age, Sex, and Socioeconomic Groups.-2015 NHIS data show that the overall prevalence of migraine or severe headache was 15.3% (95% CI 14.75-15.85), higher in females (20.7%, 95% CI 19.84-21.56) than in males (9.7%, 95% CI 9.05-10.35). The highest prevalence of migraine by age was in the category of 18-44 years of age, with 17.9% of this demographic reporting migraine or headache in the last 3 months. Prevalence was 15.9% in those aged 45-64, 7.3% in those 65-74 years old, and 5.1% in those over 75 years of age.
The prevalence of migraine or severe headache also varied by income and insurance status. The highest prevalence was in those with an annual family income less than $35,000 (19.9%) and in those living below the poverty threshold, defined as income less than $11,670 per year for a single person in 2014 (21.7%). In people under the age of 65, prevalence was highest in those insured by Figure 1 shows the 3-month population prevalence of severe headache or migraine for the last 11 years, overall and by sex, adjusted for age. The prevalence of migraine and severe headache has been largely stable over the last decade. The average prevalence between 2006 and 2015 was 15.0% overall, 20.3% for females and 9.5% for males, illustrated in Figure 2 . Figure 3 shows the prevalence ratio of migraine or severe headache in women compared with men. Over the last decade, the sex prevalence ratio has varied between 2 and 2.4, with the most recent information confirming relative stability over time.
Headache in Specific Racial and Ethnic Groups.-In the special 2014 Native Hawaiian and Pacific Islander National Health Interview Survey, including information from 3197 households and 11,085 persons, the overall prevalence of migraine or severe headache in the last 3 months among Hawaiian or Pacific Islander adults was 13.2%. It is not appropriate to compare results from this special 2014 survey with prevalence estimates for other populations in other years from the regular NHIS survey, however, unless special techniques are used, since the 2 samples were designed differently even though the same question was used. Figure 4 shows the 2014 age-standardized estimates for different racial and ethnic groups provided in an overview report that uses appropriate techniques. 10 This provides the most reliable comparison of migraine prevalence for Native Hawaiian or Pacific Islanders in comparison with other racial and ethnic groups. Among other ethnic groups, in 2015, migraine or severe headache was more common in American Indian or Alaska Natives (18.4%) compared with whites, blacks, or Hispanics. The prevalence of migraine or severe headache was lowest in Asians, with a prevalence of 11.3%. Figure 5 shows the prevalence by year of migraine or severe headache in various racial and ethnic groups, using information from NHIS surveys conducted since 2006. Women of childbearing age are responsible for more than half of emergency department visits for headache, a finding that is consistent with the high prevalence of migraine in this segment of the population. Headache remains a common cause of emergency visits in all other segments of the population except older men, however, with substantial numbers of visits for headache occurring in older women and children of both sexes.
Data from the 2014 NHAMCS survey showed that overall, headache or pain in the head (S210) was the fifth leading cause of visits to the ED as reported by patients, accounting for 3.0% (S.E. 0.2) of all ED visits. Only stomach and abdominal pain, chest pain, cough, and fever were more common reasons for emergency attendance. When broken down by age and sex, headache was the third leading patient-reported reason for ED visits in women 15-64, accounting for 2.7% of ED visits in this population; in men in that age group it was the sixth leading reason (1.0%). Even among females below the age of 15, headache accounts for substantial use of the emergency department (1.1% of visits).
For ED diagnoses provided by physicians in the 2014 NHAMCS survey, "headache" (ICD-9 CM code 784.0) was the 12th most common assigned diagnosis (1.8% of all ED visits). For women aged 15-64, "headache" was the sixth most common diagnosis (1.7%) and "migraine" (ICD-9 CM code 346) was the 15th most common ED diagnosis (0.8%). Headache was the 19th most commonly diagnosed condition among men 15-64 (0.5%).
Results from the 2011, 2012, and 2013 NHAMCS vary only slightly from those of 2014. Headache was the fifth most common patient-provided reason for emergency department visits in all years except 2011, when it was the fourth most common reason. The proportion of ED visits due to headache ranged from 2.9% in 2012 to 3.2% in 2011. It is thus reasonable to generalize and say that headache consistently accounts for 3 of every 100 emergency department visits in the United States. Among women 15 to 64, headache was the third leading cause of ED visits in every year from 2011 through 2015. During these years, headache (ICD-9 code 784) and migraine (ICD-9 code 346) remained leading end-of-visit physician-assigned diagnoses. For example, headache was the 11th most common final overall ED diagnosis in No new data regarding headache or head pain are available from the National Ambulatory Medical Care Survey since our last review of government sources of data. In the 2009-2010 NAMCs, "headache/ pain in the head" was listed as the 20th most common reason reported by patients for outpatient visits, but headache has not appeared among the top 20 reasons for outpatient visits since that survey.
DISCUSSION
This paper provides updated prevalence information for migraine and severe headache based on reliable statistics from US government studies. Prevalence estimates have remained remarkably stable over many years. Migraine continues to be a common, disabling medical condition that affects almost 1 in every 5 American. Furthermore, headache is consistently the fourth or fifth leading cause of emergency department visits, accounting for 3% of all such visits.
Consistent with prior studies, we found that migraine disproportionately affects women and several other historically disadvantaged segments of the population. 11, 12 There is a higher burden of migraine in those who work part time or are unemployed, those with low socioeconomic status (SES), and those with government insurance. These populations likely have reduced access to health care and treatment for their headaches in addition to being more exposed to triggers and other factors that can aggravate or produce headache. This is increasingly relevant as treatment for migraine and other severe headaches moves from symptombased, nonspecific therapies to more specific, personalized, and expensive treatments such as the new anti-CGRP antibodies. 13 It is important to understand the distribution of headache in specific segments of the population. This can guide efforts to ensure that treatments are accessible to those with the highest level of need. Our targeted systematic review focused specifically on US government surveys. We did not collect information from other epidemiologic surveys. Prior similar reviews have included this information and found that prevalence estimates were similar. 1, 14 Nevertheless, this can be seen as a limitation of our study. The study assessment of migraine and headache at a single point in time limits causal inference, as is true for all cross-sectional studies. The selfreported nature of migraine and severe headache in the NHIS may introduce ascertainment bias. Strengths of our study include the large sample sizes in the reported studies, the use of census data to develop representative samples of the US population, and the consistency of survey methodology over 10 years.
DISCLAIMER
The analyses, interpretations, and conclusions in this paper are the responsibility of the authors and not the National Center for Health Statistics, which is only responsible for the initial data.
FAST FACTS
Roughly 1 in every 6 Americans and 1 in 5 women between the ages of 15 and 64 have experienced migraine or severe headache in the previous 3 months Women are more likely to have migraine than men Migraine disproportionately affects Native Americans and individuals who are uninsured or living in poverty In 2014, headache or pain in the head was the fifth leading cause and accounted for 3% of all emergency department visits.
